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(57) ABSTRACT

A method for determining blanket performance in a printing
press is provided. The printing press includes a plate cylin-
der having a printing plate transferring an image to a blanket
on a blanket cylinder for printing on a substrate. The method
includes determining an acceptable range of nip force (Fp)
between a plate cylinder and a blanket cylinder in a printing
unit, calculating the nip force (Fp) between the plate cylin-
der and blanket cylinder and determining blanket perfor-
mance based on the nip force with respect to the acceptable
range of nip force. A printing press is also provided.

15 Claims, 3 Drawing Sheets
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METHOD FOR QUANTIFYING BLANKET
PERFORMANCE AND PRINTING PRESS

Priority is hereby claimed to U.S. Provisional Application
No. 61/977,920, the entire disclosure of which is hereby
incorporated by reference herein.

BACKGROUND

The present invention relates generally to printing presses
and more particularly to blanket cylinders.

U.S. Pat. No. 7,617,773, hereby incorporated by reference
herein, discloses a device for determining incorrectly sized
or manufactured blankets. The device includes a first blanket
on a first blanket cylinder independently driven by a first
motor, a first controller for determining torque values of the
first motor, a second blanket on a second blanket cylinder
independently driven by a second motor, a second controller
for determining torque values of the second motor. A pro-
cessor determines the existence of a size difference between
the first and second blankets as a function of the torque
values of the first and second motors.

U.S. Pat. No. 6,433,499, hereby incorporated by reference
herein, discloses an apparatus for calibrating a tension
transducer for a web that includes a pair of nip rollers and
a motor for driving at least one of the pair of nip rollers, the
motor having at least one roller output being a function of at
least one of a motor torque and a motor velocity. A web
tension transducer roll is located upstream of the nip rollers,
the web tension transducer having a tension output being a
function of the actual web tension of the web. A processor
receives the at least one roller output and the tension output,
the processor calculating a tension correction value as a
function of the at least one roller output and the tension
output.

U.S. Pat. No. 6,499,639, hereby incorporated by reference
herein, discloses a method for dynamically controlling a
driver of a nip roller in a web printing press includes
controlling the speed of the driver in a tension-control mode
during a phase of printing press operation and in a velocity-
control mode during another phase of printing press opera-
tion. The controlling of the speed of the driver in the
tension-control mode is based on the tension in the web
upstream of the nip roller so as to maintain the tension at a
desired tension value. The controlling of the speed of the
driver in the velocity-control mode is based on a predeter-
mined driver velocity ratio for maintaining the web tension.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention will be
elucidated with reference to the drawings, in which:

FIG. 1 shows a printing press according to a preferred
embodiment of the present invention;

FIG. 2 shows a printing unit of the printing press shown
in FIG. 1 in a throw-off position;

FIG. 3 shows a printing plate;

FIG. 4 shows a printing unit of the printing press shown
in FIG. 1 in a throw-on position; and

FIG. 5 is an illustrative flow chart for quantifying blanket
performance in accordance with the present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Torque differences between upper and lower blankets may
be used to determine when a blanket should be swapped to
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2

another print unit or replaced. There are no known imple-
mentations that use nip force calculations as a metric to
quantify blanket performance.

Known embodiments do not set specific limits on nip
forces to be applied by the blanket on the plate and do not
make specific calculations of nip forces. Attempts have been
made to monitor torque of the blanket cylinder during
operation.

A desired plate to blanket nip force allows the printing
press to run continuously without either pulling the tail edge
out, which occurs when nip forces are greater than the
desired range, or pulling the lead edge out, which occurs
when nip forces are below the desired range. A small
negative nip force may be desirable in the direction that
holds the plate on the cylinder.

The method utilizes a design setpoint specific to the
printing unit which may be based on the size of the cylin-
ders. The design setpoint may be, for example, -1 pli. An
acceptable range of nip force tolerance is determined that
provides for acceptable printing and maintaining proper
printing plate mounting while running the press on impres-
sion.

The acceptable range of the nip force may be, for
example, +/-4 pli, with respect to the design setpoint. In
practice, the nip force may be lower and still allow accept-
able press performance. However, positive nip forces may
result in plate tail removal from the cylinder.

When the nip forces are outside the desired range the
blanket can be removed and replaced before poor printing
occurs or damage results in the printing unit or downstream
printing units.

The present invention utilizes known and measurable
dynamic and static parameters to calculate blanket to plate
nip forces and a desirable nip force range of operation which
is determined empirically. Further refinement of the nip
force range may establish optimized blanket print perfor-
mance.

The radius of the plate, rp, and the width of the press/
plate, W, are required. These required static parameters are
input to the control system as part of the job file or at the
human machine interface HMI by an operator for a given
print job.

The measured parameters include the average plate torque
on impression, Ton, and the average plate torque off impres-
sion, Toff. The measured parameters are available in the
motion controller via the programmable logic controller,
PLC, for the printing unit which knows the state of the
printing unit, for example, on or off impression.

The nip force Fp is calculated as follows:

Fp=—(Ton-Tof)/(rpx ).

The desired nip force operating range is, for example,
+/-4 pli from the design setpoint, but may also be, for
example, +/-2 pli or +/-1 pli or any combination in between,
for example, -2 plisFp=<0.25 pli. The control system
response may be programmed so that if Fp>+4 pli+design
setpoint or Fp<-4 pli+design setpoint, the printing unit
controller can throw the printing unit off impression, stop the
press, and post a fault message to the operator to replace the
blanket. Thus, the nip force is used to determine the quality
of the blanket. An unacceptable nip force signifies the need
for a new blanket.

FIG. 1 shows a printing press 100 in accordance with an
embodiment of the present invention. Printing press 100 is
a perfecting, offset press having a plate cylinder and blanket
cylinder on both sides of the substrate for printing on both
sides of the substrate at the same time. Printing units 18, 19,
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20, 21 print on a substrate 16. Each printing unit 10 includes
a plate cylinder 120 and a blanket cylinder 130. In other
preferred embodiments, the printing press 100 may be
non-perfecting web offset press.

As shown in FIGS. 2 to 4, each plate cylinder 120 carries
a printing plate 122 mounted thereon. The printing plates
122 may be secured to the plate cylinder 120 by devices
known in the printing arts, for example, via reel rods or lock
up slots. Each blanket cylinder 130 carries a printing blanket
132 mounted thereon. The blankets 130 may be sleeve
shaped printing blankets. Each plate and blanket cylinder
120, 130 is connected to a motor M 126, 136, respectively.
The torque of each plate cylinder motor is recorded, both
when the plate cylinder is on impression, Ton (FIG. 4), and
when the plate cylinder is off impression, Toft (FIG. 2).

The radius rp of printing plate 122 and the width W of the
printing plate 122 are input into the control system. The nip
force is then calculated: Fp=—(Ton-Tofl)/(rpxW).

Since the desired nip force operating range is, for
example, +/-4 pli with respect to the design setpoint, if
Fp>design setpoint+4 pli or Fp<design setpoint-4 pli, the
PLC will throw the subject printing unit off impression, stop
the press, and post a fault message to the operator to replace
the blanket.

As shown in FIG. 5, the range of acceptable operating nip
force is first determined by testing or an operator may rely
on empirical data 210. The measured parameters, Ton and
Toff, are made 220 and sent to the PL.C. The required static
input parameters including the radius of the plate rp and the
width W of the plate or press are also entered into the PLC
230. The nip force Fp is then determined 240. The nip force
is checked against the acceptable operating range 250. If the
nip force Fp is within the desired operating range, the press
may continue printing 260. If the nip force Fp is outside the
desired operating range, the blanket quality may be com-
promised so the printing unit(s) are thrown off impression,
the press is brought to a stop and the operator receives a fault
message to change or remedy the blanket cylinder 270.

In the preceding specification, the invention has been
described with reference to specific exemplary embodiments
and examples thereof. It will, however, be evident that
various modifications and changes may be made thereto
without departing from the broader spirit and scope of
invention as set forth in the claims that follow. The speci-
fication and drawings are accordingly to be regarded in an
illustrative manner rather than a restrictive sense.

What is claimed is:
1. A method for determining blanket performance during
operation of a printing press, the printing press including a
plate cylinder having a printing plate transferring an image
to a blanket on a blanket cylinder for printing on a substrate,
the method comprising the steps of:
determining an acceptable range of nip force between a
plate cylinder and a blanket cylinder in a printing unit;

calculating with a processor, the nip force (Fp) between
the plate cylinder and blanket cylinder, wherein the nip
force is calculated as a function of the plate radius (rp),
printing plate width (W), on impression torque (Ton)
and off impression torque (Toff); and

controlling the printing press using the calculated nip

force, wherein said controlling includes printing
images on the substrate if the calculated nip force is
within the acceptable range and further includes one or
more of:
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stopping the press if the calculated nip force is outside of

the acceptable range,

displaying a fault message if the calculated nip force is

outside of the acceptable range, and throwing off the
first plate cylinder and first blanket cylinder if the nip
force is outside the acceptable range.

2. The method as recited in claim 1 further comprising the
steps of:

measuring the printing plate radius (rp) and printing plate

width (W); and wherein the step of calculating
includes:

measuring the torque of the plate cylinder when the plate

cylinder and blanket cylinder are on impression (Ton);
and

measuring the torque of the plate cylinder when the plate

cylinder and blanket cylinder are off impression (Tof}).

3. The method as recited in claim 1, wherein the nip force
is calculated using the following formula, Fp=—(Ton-Toff)/
(rpxW).

4. The method as recited in claim 1 wherein the acceptable
range of nip force is determined during testing.

5. The method as recited in claim 1 further comprising the
step of:

providing a design setpoint for a desired nip force in the

printing press.

6. The method as recited in claim 5, wherein the design
setpoint is -1 pli.

7. The method as recited in claim 3 wherein the acceptable
range of nip force is +/-4 pli with respect to the design
setpoint.

8. The method as recited in claim 1 wherein the acceptable
range of nip force is -4 pli=sFp=4 pli.

9. The method as recited in claim 1 wherein the acceptable
range of nip force is -2 pli=Fp=0.25 pli.

10. The method as recited in claim 1 wherein the accept-
able range of nip force is -1 pli=Fp=0 pli.

11. The method as recited in claim 1 wherein the accept-
able range of nip force is determined empirically.

12. The method as recited in claim 1 wherein if the
calculated nip force is outside of the acceptable range, the
printing press moves into a throw off position.

13. A printing press comprising:

a plate mounted on a plate cylinder driven by a first motor;

a blanket mounted on a blanket cylinder;

a controller calculating a nip force between the blanket

cylinder and plate cylinder;

the controller throwing off the first plate cylinder and first

blanket cylinder in response to the calculated nip being
outside a predetermined range;
wherein the controller determines torque values of the
first motor when the plate cylinder is on impression and
when the plate cylinder is off impression; and

wherein the controller calculates the nip force as a func-
tion of a radius of the printing plate (rp), a width of the
printing plate (W), and torque values of the first motor
when the plate cylinder is on impression (Ton) and off
impression (Toff).

14. The printing press recited in claim 13 wherein the nip
force Fp is calculated using the following formula: Fp=-
(Ton-Tofh)/(rpxW).

15. The printing press recited in claim 13 wherein the
predetermined range of nip force is +/-4 pli with respect to
a design setpoint.



